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ABSTRACT 
A study was conducted at Elsuki site 50 kms, south of Sinnar town at the eastern bank of 
the Blue Nile, for two seasons (2005/06 and 2006/07) to evaluate the effect of some 
management practices on desertified rangelands in Sinnar State under rainfed conditions. 
The design used was complete randomized design with six replicaes. The pasture species 
were two pasture legumes namely: Rhyncosia memnonia (irg eldam) and Zornia 
gluchidiata (shilini). Two grasses namely Barachiaria lata (zabarta)  and Cenchrus 
ciliaris (haskaneet). Each replicate was divided into (10×40 m) plots, and the pasture 
species were assigned randomly to the plots. Measurement of plant density, composition, 
ground cover, frequency, forage quality and forage yield were carried out. Soil physical 
characters (soil silt, clay, and sand contents) and chemical analysis (pH, Ece, N, P, Ca, K, 
Mg, HCO3, CO) were determined.  Generally, the sown pasture species had no significant 
effect on total plant density, and native species density with the exception of Zornia 
gluchidiata which was unable to compete with other species and completely disappeared 
after one month. The highest plant composition and frequency was recorded for 
Barachiaria lata, Sorghum spp. and Rhyncosia memnonia. Treatments had no significant 
effect on ground cover and soil analysis attributes. The highest crude protein per cent was 
scored by Rhyncosia memnonia, and the highest crude fiber per cent was recorded for 
Zornia gluchidiata. Among pasture species, Barachiaria lata scored the highest forage 
yield. 
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INTRODUCTION 
 
Sinnar State is considered as one of the important livestock production areas in the 
country under rangelands conditions. The livestock production systems in the State are 
nomadic, transhumance and sedentary. Nomads and transhumance usually move with 
their animals from northern to southern parts of the State (Khour Elagalien, Eldindir park 
boarders …etc) in the dry season. The rangelands witnesses a pronounced decrease in 
natural vegetation in both quality and quantity as a result of over-grazing and bad human 
practices. The livestock in the state is estimated to be about 9.3 million heads. In addition 
to this number, there is an increase in animal population due to the seasonal movement 
from Elgazeira and White Nile States towards Sinnar State. The high number of livestock 
and encroachment of mechanized crop production schemes cause over–utilization and 
rangelands deterioration, and that palatable plants are replaced by poisonous and 
undesirable species such Cymbopogon nervatus. 
Rangeland seeding is an attempt to re-establish desirable species in areas where 
those species have disappeared or have been weakened by over grazing are over 
dominated by other undesirable species as a result of misuse (Abusuwar, 2007). 
Rangeland improvement through seeding was carried out at different rangelands of the 
world (Osman, 1998; Abusuwar and Tahir, 2006; Ahmed, 2008) with various degrees of 
success. The main objective of this study was to ensure the viability of seeding in 
restoring the natural vegetation of rangeland by introducing different techniques and 
consequently stop the progress of desertification. The specific objectives of this study 
were:             
1 To evaluate the effect of reseeding on quantity and quality of range forage.  
2 To determine the effect of reseeding on removing undesirable species. 
3 To evaluate the effect of reseeding on desertification control and desertified 
rangelands rehabilitation. 
 
MATERIALS AND METHODS 
 
The experiment was conducted at Elsuki area (Latitude 2º.5′-14º.7′ N and longitude 
32º.53′-35º.58′E) about 50 km south of Sinnar town at the eastern bank of the Blue Nile 
under rainfed conditions. The total area of the state is about 40860 kms². The population 
is about 1,144,755 distributed in three localities, Sinnar, Dindir, and Singa with the 
following ratios, 40.2%, 32.2%, and 27.6%, respectively. The rangeland represents about 
40% of the total area of the state. The main pastoral tribes are: Kenana, Lahawein, 
Nefadia, Arakein, Agalein, Falata, Ambararo, Ruffaa and others                                   
The northern parts of the State lie in the low rainfall Savanna zone, where the average 
annual rainfall is between 400-600 mm, while the southern parts lie in the high rainfall 
Savanna zone, with the average annual rainfall of about 800. The mean ambient 
temperature ranges from 35ºC to 40ºC in summer and from 20ºC to 25ºC in winter. The 
native vegetation is a complex mixture of grasses, herbs and woody species. Dominant 
annual grasses are Echinochloa colona and Cymbopogon nervatus. The dominant forbs 
are Ipomea spp. and Ocimum bacilicum. The dominant trees and shrubs of Acacia spp., 
Balanites aegyptiaca and others. 
Elsuki soil is a vertisol, which is mainly alluvial sediment of the Blue Nile, derived 
mostly from basic igneous rocks of Ethiopian Highlands. It is a part of central clay plain. 
In general, the soil is dark cracking with very high clay content, characterized by high 
swelling and shrinking characteristics. 
The experiment was conducted under rainfed conditions at Elsuki site for two seasons 
(2005 and 2006), laid in a complete randomized block design with six replications. The 
treatments included two legumes namely: Ryncosia memnonia and Zornia gluchidiata 
and two grasses namely Barachiaria lata and Cenchrus ciliaris. Before planting, the land 
was manually leveled and divided into (40 × 10 m) plots, and the pasture species assigned 
randomly to the plots. Seeds were purified and germination test was carried out to the 
four range species and the seed rate of each species was determined accordingly (Table 
1). 
   
Table 1. seed tests and seed rate 
Pasture species Purity % Germination % Seed rate 
kg/ha 
Zornia gluchidiata 80 95 5 
Cenchrus ciliars 90 30 5 
Barachiaria lata 95 95 3 
Rhynchosia memnonia 90 25 18 
 
    Rhynchosia memnoni’s seeds were treated with sulfuric acid in order to break 
dormancy and enhance seed germination. Each of the pasture species was sown by 
broadcasting on separate plots as pure stands after the first showers of the rainy season 
and seeds were covered with soil using tree branches. In the second rainy season, a new 
experimental site near to the first one was established and the experiment was repeated 
for the second season. 
The parameters measured were plant density, plant composition, vegetation cover per 
cent, soil analysis, forage yield determination, forage quality estimate. The collected data 
were analyzed using analysis of variance (Gomez and Gomez, 1984 and El Khidir, 2001). 
Means were separated using least significant difference (LSD) procedure 
 
RESULTS 
 
Total plant density was measured after one month from sowing date and at harvest in 
each season. Sown species had no significant effect on the parameter under study for both 
seasons (Table 2). Seeding had a significant effect on sown species density over all 
counts of both seasons (Plates 1, 2). The highest plant density was for Barachiaria lata 
except in the first count of the first season where Zornia gluchidiata had scored the 
highest plant density. This plant disappeared completely in the second count of both 
seasons (Table 3).                            
 
 
 
 
  
 
 
 
 
 
 
   Table  2.  Effect of seeding species on total plant density (plant /.25m
2
). 
2
nd
  season  1st season  
species At harvest After one 
month 
 At harvest After one 
month 
38.29 111.79 69.38 107.63 Barachiaria 
35.46 109.79 82.75 105.54 Cenchrus 
42.83 117.29 68.46 117.99 Zornia 
49.38 108.92 88.79 94.00 Rhynchosia 
12.14 13.73 20.09 19.65 S.E± 
NS NS NS NS LSD 
48 30 65 36 C.V % 
 
 
 
 
   . 
Table 3. Effect of seeding on sown species density (plant /.25 m
2
)     
2
nd
  season 1
st
 season  
 
Species 
At harvest After one 
month 
At harvest After one 
month 
52.92
a
 59.00
a
 35.83
a
 18.21
b
 Barachiaria 
33.71
b
 37.29
c
 9.75
b
 18.67
b
 Cenchrus 
0
d
 44.58
b
 0
d
 32.42
a
 Zornia 
17.67
c
 14.25
d
 2.5
c
 10.92
b
 Rhynchosia 
45.17 37.35 32.81 30.77 S.E 
1.49 3.79 9.15 9.55 LSD 
9 15.8 20 37 C.V % 
 
 
 
Species had no significant effect on Echinocloa colona (Difra) and Momordica tuberosa 
(Abu-el afain)  density in all counts of the two seasons (Tables 4 and 5, respectively), 
with the exception of the first count of the second season for Momordica tuberosa (Abu-
el afain) as shown in table 5. The highest species composition was scored by Barachiaria 
repens (54.11) followed by Barachiaria lata (22.42) in the first count of the first season, 
but in the second count (at harvest) the result was reversed, when the highest species 
composition was scored by Barachiaria lata (45.9) followed by Barachiaria repens.  
Sown species showed no significant effect on vegetation per cent cover during all counts 
during both seasons. 
 
 
 
 
 
 
Table 4. Effect of treatments on some pasture plants density (Echinocloa colona) 
(plant/0.25m
2
) 
2
nd
  season 1
st
 season  
 
 Species 
At harvest After one 
month 
At harvest After one 
month 
12.00 21.42 24.21 50.38 Barachiaria 
11.88 17.29 16.25 67.63 Cenchrus 
12.42 23.04 22.54 75.13 Zornia 
12.79 21.13 34.46 69.67 Rhynchosia 
083 4.89 15.1 21.39 S.E 
NS NS NS NS LSD 
18 4 15 33 C.V % 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5. Effect of treatments on some pasture plants density (Momordica tuberosa) plant 
/0.25m
2
 
2
nd
  season 1st season  
At harvest After one 
month 
At harvest After one    
month 
Species  
1.54 0.79
d 
1.92 1.50 Barachiaria 
1.58 1.21
b 
2.00 3.29 Cenchrus 
1.58 1.88
a 
1.88 3.03 Zornia 
0.46 1.02
c 
2.29 2.75 Rhynchosia 
0.16 0.74 0.26 1.61 S.E 
NS 0.13 NS NS LSD 
40 35 40 7 C.V % 
 
 
Tables (7 and 8) showed the mechanical analysis for the soil of the experimental units in 
the first season.  No significant effects were recorded for species on Mg, K, P, N per cent 
OM, HCO3, CO3 contents, EC and pH of soil.  As shown in Table (9), treatments had no 
significant effect on DM and Ash per cent.  In contrast, there were significant differences 
among treatments on crude protein per cent and crude fiber per cent. In sown species, the 
highest crude protein per cent and DM per cent were scored by Rhynchosia memnonia. 
(9.2), while the highest crude fiber per cent was obtained by Zornia gluchidiata (40.04).  
 
                                                                                            
 
 Plate 1. Well established Barachairia lata (Seeding) 
        Plate 2. Cenchrus ciliaris (seeding) 
 
 
 
 
Table 6. Effect of treatments on percent cover 
2
nd
  season 1
st
 season  
Species 
 
At harvest After one 
month 
At harvest After one 
month 
97.50 62.70 97.71 60.75 Barachiaria 
97.92 64.79 98.54 53.79 Cenchrus 
97.50 63.13 98.75 58.33 Zornia 
97.08 63.75 97.92 59.38 Rhynchosia 
0.68 1.72 0.99 6.03 S.E 
NS NS NS NS LSD 
15 12 31 20 C.V % 
 
 
 
 
Table 7.  Effect of treatments on soil cataions  
N% P mg/l K ppm Ca Mg mmol/l  
species 
Barachiaria 
 
0.04 
 
4.54 
 
4.12 
 
2.29 
 
1.47 
0.05 5.02 4.68 2.06 1.91 Cenchrus 
0.05 4.58 4.43 2.58 2.13 Zornia 
0.05 5.05 4.48 2.75 2.25 Rhynchosia 
0.011 0.55 0.46 0.61 0.68 S.E 
NS NS NS NS NS LSD 
31 19 22 12.60 40 C.V% 
 
 
 
 
 
 
Table 8. Effect of treatments on soil anions.  
CO3 pH Ece HCO3 OM species 
 
Barachiaria 
 
0.333 
 
8.39 
 
0.031 
 
7.04 
 
0.13 
0.325 8.28 0.031 6.13 0.13 Cenchrus 
0.308 8.38 0.039 6.33 0.13 Zornia 
0.390 8.29 0.028 6.38 0.15 Rhynchosia 
0.033 0.121 0.01 0.97 0.02 S.E 
NS NS NS NS NS LSD 
45 1.60 24 20 24 C.V% 
 
Table 9. Effect of treatments on proximate analysis of plant materials.  
Crude 
Protein%  
Crude  
Fiber % 
Ash % DM %  
species 
 
Barachiaria 
 
5.97
d
 
 
38.56
b
 
 
9.43 
 
95.60 
5.82
c
 33.38
d
 9.08 95.34 Cenchrus 
7.69
b
 40.04
a
 8.60 95.34 Zornia 
9.20
a
 37.76
c
 8.99 95.88 Rhynchosia 
3.19 5.64 0.68 0.52 S.E 
0.14 0.28 NS NS LSD 
3 1.22 10.50 3.30 C.V% 
 
 
Table (10) showed the effect of treatment on forage yield of the sown species. Species 
had significantly affected forage yield for the two seasons. Brachiaria lata scored the 
highest forage fresh and dry yield for two seasons followed by Cenchrus ciliaris and 
Rhynchosia memnonia. Zornia gluchidiata disappeared completely before harvest and the 
yield was zero. 
 
 
 
 
 
Table 10. Effect of treatments on forage yield of sown species (T / ha)  
2
nd
  season 1
st
 season  
 
Species 
Dry  
weight 
Fresh 
weight 
Dry  
weight 
Fresh 
weight 
0.69
a
 1.25
a
 0.88
a
 1.61
a
 Barachiaria 
0.36
b
 0.66
b
 0.32
b
 0.56
b
 Cenchrus 
0 0 0 0 Zornia 
0.29
b
 0.60
b
 0.19
b
 0.32
c
 Rhynchosia 
0.43 0.71 0.73 1.12 S.E 
0.23 0.39 0.16 0.2 LSD 
83 76 57 39 C.V % 
 
 
 
 
Table 11. Effect of treatments on total forage yield ( T / ha ) . 
2
nd
  season 1st season  
 
Species 
Dry 
 weight 
Fresh 
 weigh 
Dry 
 weight 
Fresh 
 weigh 
0.85 1.79
a
 1.15
a
 2.34 Barachiaria 
0.57 1.17
b
 1.07
a
 2.04 Cenchrus 
0.71 1.37
a
 0.84
b
 1.67 Zornia 
0.67 1.24
b
 0.75
b
 1.96 Rhynchosia 
0.23 0.56 0.38 0.56 S.E 
NS 0.43 0.27 NS LSD 
50 50 46 48 C.V % 
 
 
Total forage production is presented in table (11). Species had significantly affected total 
dry yield of the first season and total fresh yield of the second season. The highest fresh 
and dry yields were scored by Brachiaria lata followed by Cenchrus ciliaris and Zornia 
gluchidiata. The lowest yield was recorded by Rhynchosia memnonia.  
 
 
 
 
DISSCUSION 
 
Effect of species on vegetation attributes 
 No significant differences were obtained between species in total plant density, while 
there were clear differences on sown species density. This means that the high 
competition of native species in plots with sown species was low. Zornia gluchidiata had 
obtained the highest plant density in the most counts as a result of good seed germination 
and well seedling establishment due to good adaptation of the species for environmental 
factors. Zornia gluchidiata scored the highest plant density in the first count of the first 
season as a result of high germination percentage (Table 3.1). The disappearance of 
Zornia gluchidiata after the first month of germination may be for the reason of water 
logging and the species is adapted to dry regions. This is in agreement with Le Hourou 
(1980), who reported that Zornia gluchidiata is favoured by Sahilian zone condition. It 
may be more suitable for seeding in the experimental site only in short-rain seasons 
(droughts).                                   
 No effect for species on Echinochloa colona density in all counts except for the first 
count of the second season. The highest density for Momordica tuberosa was in 
Rhyncosia memnonia plots. This may be because Rhyncosia memnonia growth habitats 
erect and so does Momordica tuberosa, and it is easy to compete with it more than other 
species.  
 
Effect on forage quality 
The highest crude protein and DM per cent was scored by Rhyncosia memnonia. 
This is due to the fact that legumes contain more protein than grasses. Zornia gluchidiata 
scored the highest crude fiber per cent because the sample taken for analysis consisted of 
native grasses, and as mentioned before Zornia gluchidiata disappeared before taking of 
samples. Barachiaria lata scored the highest fresh and dry yields for the two seasons. 
This may be due to similar conditions of the study site and seeds origin (Eldamazin). This 
is in agreement with Androwes (1952) who reported that the origin of Barachiaria lata is 
Central and Southern Sudan. Cenchrus ciliaris could not compete well with native 
species. This may be explained by the fact that the study site had a heavy clay soil. This 
is in line with Tahir (2003), who reported that cenchrus ciliaris can grow well in all types 
of soil except heavy clays or soils deficient in calcium. The low productivity of 
Rhyncosia memnonia may be due to low germination per cent of seeds and low growth 
rate of seedlings. This gave a chance to native species to compete strongly with the sown 
species for total forage production. Zornia gluchidiata ranked the third in forage 
production, more than Rhyncosia memnonia. This may be because of that native plants 
replaced Zornia gluchidiata completely as a result of adaptation of the native species.                                                                                             
 
 
 
CONCLUSIONS 
 
      The results revealed that the sown species Barachairia lata is suitable for desertified 
rangelands under rainfed conditions. Zornia gluchidiata disappeared completely and 
failed to compete with local species because of unsuitable conditions. Cenchrus ciliaris 
was able to compete with the local species if seed dormancy is broken. Rhyncosia 
memnonia recorded the highest forage protein content, but the total yield was poor. 
Seeding of Barachairia lata decreased the density of Momordica tuberosa (undesirable 
species). 
 
RECOMMENDATIONS 
 
- Barachiaria lata is a good pasture species suitable for seeding programmes in Sinnar 
State deteriorated ranges, the study recommends to conduct more research in different 
sites of the State. 
- Further research is needed for natural range species to determine more productive 
species with high quality and palatability in order to bridge the feed gab for the 
national herd. 
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